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Region 1: Test results for Nashua, MA 

Summary 
In FEMA-Region 1 the Quincy area is split up in multiple parts. This test encompasses total 

about 531 square miles. A LiDAR data acquisition was ordered for a 2’ equivalent contour 

accuracy, which equals the highest specification level. The area was flown and post-

processed by Photo Science. CompassData performed the quality control of the collected 

and processed LiDAR data with a fundamental vertical accuracy (FVA) and a consolidated 

vertical accuracy (CVA) assessment, respectively. The planning, data collection, data 

processing, and data testing were successfully accomplished by the STARR members.  
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Final Test Results 

The vertical accuracy requirements based on flood risk and terrain slope are met 

with 17.2 cm and 18.5 cm for both FVA and CVA testing. The mandatory 

requirements for the highest specification for vertical accuracy, 95% confidence 

level are for FVA < 24.5 cm and CVA < 36.3 cm. 

FVA Test 

Tested 17.2 cm fundamental vertical accuracy at 95% confidence level in open terrain 

using RMSE(z) x 1.9600. The Root Mean Square Error for the elevation differences 

between GPS control points and LiDAR points is 8.8 cm calculated with 20 FVA points. 

CVA Test 

Tested 18.5 cm consolidated vertical accuracy at 95th percentile in: open terrain, forest 

terrain, and urban terrain. The Root Mean Square Error for the elevation differences 

between GPS control points and LiDAR points is 9.4 cm calculated with 20 supplemental 

vertical accuracy points (SVA). 
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Distribution of Testing Points 
 

Region 1, Nashua, MA 

 

Legend: 
 

FVA points in open terrain on hard surface 

FVA points in open terrain used as well in CVA test 

SVA points in open terrain 

SVA points in urban terrain 

SVA points in forest terrain 
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According to the area to be tested the 20 FVA points are evenly distributed. Additional 15 

SVA points are distributed in respect to the available major land classes. 

 

FVA Test Details 
 

FVA Date Northing (GPS) Easting (GPS) MSL (GPS) MSL (LiDAR)       Δ Z 

NBL301  10/18/2010 4735762.484 271169.352 257.078 257.03 0.05 

NBL302  10/18/2010 4731566.707 281823.489 123.926 123.81 0.12 

NBL303  10/18/2010 4731481.351 292406.084 57.634 57.63 0.00 

NBL304  10/18/2010 4728114.025 267664.521 300.649 300.54 0.11 

NBL304B  10/18/2010 4727636.598 268591.918 272.570 272.37 0.20 

NBL305  10/18/2010 4727834.113 277609.374 96.443 96.38 0.06 

NBL306  10/18/2010 4726774.429 290179.892 62.903 62.93 -0.03 

NBL307  10/18/2010 4721629.564 258690.566 308.151 308.18 -0.03 

NBL308  10/18/2010 4721828.952 274936.021 145.290 145.12 0.17 

NBL309  10/18/2010 4719511.273 286358.019 70.002 70.02 -0.02 

NBL310  10/18/2010 4714413.582 265772.946 233.144 233.21 -0.07 

NBL311  10/18/2010 4714319.091 285596.839 70.133 70.03 0.10 

NBL312  10/18/2010 4702814.260 266175.354 209.041 208.98 0.06 

NBL313  10/18/2010 4703854.043 280524.944 89.057 89.00 0.06 

NBL314  10/18/2010 4695811.533 258301.215 334.150 334.04 0.11 

NBL315  10/18/2010 4693295.554 275483.635 163.563 163.49 0.07 

NBL321 10/18/2010 4735149.960 286691.039 80.684 80.60 0.08 

NBL322 10/18/2010 4738017.982 294342.745 77.960 78.02 -0.06 

NBL323 10/18/2010 4706731.296 272707.790 157.384 157.38 0.00 

NBL324 10/18/2010 4694986.015 259978.337 291.388 291.36 0.03 

       

  
   ΔZ Mean 0.071     

 

  
   ΔZ Min -0.066 RMSE: 0.088 

 

  
   ΔZ Max 0.200 * 1.96 0.172 

 Metadata 
      UTM 19 North, NAD83, NAVD88 

    All units in meters where applicable. 
    HAE - GEOID09 = NAVD88 
     

Note: 

All 20 of the FVA points (open terrain) passed. 100% of the points are within the 24.5 cm 

confidence level. The FVA test is passed. 
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CVA Test Details 
 

CVA Date Northing (GPS) Easting (GPS) MSL (GPS) MSL (LiDAR)       Δ Z 

NBL701  11/21/2010 4735654.964 272295.241 270.762 270.82 -0.06 

NBL702  11/21/2010 4735116.672 286679.812 81.121 81.00 0.12 

NBL703  11/21/2010 4738024.389 294315.590 77.923 78.02 -0.10 

NBL704  11/21/2010 4727412.561 271130.230 213.329 213.30 0.03 

NBL705  11/21/2010 4724734.025 287500.579 64.147 64.09 0.06 

NBL706  11/21/2010 4720689.463 257390.682 367.809 367.94 -0.13 

NBL707  11/21/2010 4717126.172 285203.411 68.724 68.78 -0.06 

NBL708  11/21/2010 4706696.211 272722.931 156.856 156.96 -0.10 

NBL709  11/21/2010 4694957.154 259972.051 292.189 292.21 -0.02 

NBL711 11/21/2010 4717109.302 285228.570 67.551 67.49 0.06 

NBL712 11/21/2010 4706731.296 272707.790 157.384 157.38 0.00 

NBL801  11/21/2010 4737136.435 298235.646 46.450 46.50 -0.05 

NBL802  11/21/2010 4717627.955 270902.396 140.196 140.10 0.10 

NBL803  11/21/2010 4714778.955 288238.509 74.710 74.60 0.11 

NBL806 11/21/2010 4711231.118 277708.081 130.490 130.75 -0.26 

NBL807 11/21/2010 4711194.155 278096.507 128.500 128.57 -0.07 

NBL305  10/18/2010 4727834.113 277609.374 96.443 96.38 0.06 

NBL310  10/18/2010 4714413.582 265772.946 233.144 233.21 -0.07 

NBL315  10/18/2010 4693295.554 275483.635 163.563 163.49 0.07 

NBL324 10/18/2010 4694986.015 259978.337 291.388 291.36 0.03 

       

   
   ΔZ Mean 0.08 RMSE: 0.094 

   
   ΔZ Min -0.26 *1.96 0.185 

   
   ΔZ Max 0.12 95 Percentile 0.137 

 

Land Class Types: O = Open, F = Forest, U = Urban 

UTM Zone 19 North, NAD83, NAVD88 

MSL = NAVD88/Geoid09 

All units in meters  

 

Note: 

All 20 of the SVA points (open, forest, and urban terrain) passed. 100% of the points are within the 

36.3 cm confidence level. The CVA test is passed. 


